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(57)Abstract 

PROBLEM TO BE SOLVED: To avoid the use of the frequency deviation of a large 
detection error and to improve correction accuracy by detecting the frequency 
deviations for respective timings from the signals of plural systems sampled by the 
integral multiple of a symbol rate, utilizing the frequency of highest reliability among 
them and correcting the frequency deviation. 

SOLUTION: A serial/parallel conversion circuit 20 converts the output of an A/D 
conversion circuit 10 for sampling base band signals by the integral multiple of the 
symbol rate to the signals of the symbol rate of the plural systems. Frequency 
deviation detection circuits 30-33 process the signals and detect the frequency 
deviations by using training signals and integration circuits 34-37 integrate the 
power of the signals in a fixed period. A multiplication circuit 80 corrects the 
frequency deviation to an adaptive equalizer 90 corresponding to the signals 
outputted by an oscillation circuit 60 according to the one selected from the 
respective frequency deviations by a selection circuit 50 corresponding to the 
compared result of a comparator circuit 40 of the integrated power. 
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1/NEI83 4 1TM$^T^5, 

[0 0 5 1] 3lM@gS3 1 IRtf 3 1 2li, A£$n3 
B«fife»©fll«6 2 1 RtfiE£fi£#©m^t 6 2 2§-» 

tsjvmmr s ©Nft©jiBfH«w-jiisrs. ^wius§3 2 

8H 30©S|[g3 2 1, 3 2 2, 3 2 5t, 3 0© 
JPit§§3 2 3, 3 2 4, 3 2 6 tT«^nT^I>. i 
*BB&3 2 8H A*£*l3{i^3 2 1, 6 3 1 t&M 
(MISS 3 1 lTN-»#;i/«»!fc*WjlJ£Snfcm-^i:©ffi; 

5 0» 3 3 1, 3 3 2 {'A^/cf 

[0 0 5 2] «HF©|^*«9[D|»<fcie>K:. 

3 3 1(1 8tSLlH]i&3 2 8**a*-T*rafflli£»©fiffllS 

3 3 2(1 m^@i^3 2 8*»m*-rsfi5SfiE»©ttffi^ 
^Ity>*;W;o^T^ftt5 ( ArctanElfS3 4 0 
tt. ¥^<t[H]gS3 3 l*«ffi*-r*igffljs£«"©teffl^ts|i 
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(8) 

[0 0 5 3] 1/N08S3 4HJ, Arctan|al& 3 4 0 ifl 

w-m® 3 4 <Dm&*m 3 tc^-r. teoa^Eigs 35-3 

7fc0 3t|Rl-©^^^oTV^ o 0 3»Tck3 
SC. »^[Hli^3 4«^ffi@i^4 1 1, 4 12, -S® 
S§4 1 3, 4 14, Jjn^0!^4 15,41 6R^*j1MIhI 
&4 1 7£fiit*.TV>£o 

[0 0 5 4] ffe*Mg®g&4 1 lte, AtitsnzmfiLfr 

0m§ 6 2 1 <Dmnm£$.sbz° =.m®& 4 1 3 \t, m 
ttm\3\®4 1 l^m^-r-sie^Mm^^-s^ti-^-r 
^M{i[Hi^4 1 2«, A^sn^as^^>m^6 

2 2 0^*fffi**s6-5o -fii[pI8§4 1 4 (J, *£*ffit[U88 

4 1 2^tts^-r^ie*tfitft^©z:s$n-g-r-5o Jn^® 

S§4 1 5 it, -3tt3S§4 1 3^ffi^3l^ffl/fc$K>-3it 
[0 0 5 5] JPljMH]g§4 1 6«. Jn^®i^4 1 5 (Dttilj 

tjiM@g&4 1 Twm^t^fD^ti-^tTtti^-rso & 
&®s&4 1 M^t5]8§4 1 6 (Dmti-r^m^xti 

§&m*i-r&o fox, *n^@i^4 1 5^m^f 

tt. Jjn^C|HlSS4 1 6Rl>'iiMtHli^4 1 7 

nz>, nmm^A i 6^<=>«^{f§6 4 l^sn 

So 

[0056] (^2 (Dnffivmn) zommomfo^it 
m%ffi®.$tmmffim®ffizm 6 8 tz^t. z\<dbm 

[0 0 5 7] HWJIHBTtt, mMm3<DA/D^m® 
S§, fSiSHSS, jlMHSS, *®[Hlg§, ffiM@B&, l^'J 
it**®!®, jl^tUSSte, J W£ r nA/D^$[Ui& 1 0, 

3 o , 6 o , &m®$& 7 o , mw-®$& 80, IS 

P0SS12O, l/7>Jfi±f&®&l 3 0, !/7U#i§S£ 
0S.16O, 2raH0i&14O, StJUUSSl 5 0, it*£ 
0184 0 BStfIW5 0B!:Mn. 
[0 0 5 8] £fc, »*^4©^-r^ >^jiElHlgS^ 
-f 5 >^jg®®S& 1 7 0- 1 7 3 0 6 \Zk 

tt. A/D^tUBSl 0, 5>^*H]gSl 5, -> 
U WI^&!h1&§2 0, »a^yH0 

1-10 4, ^-f^>^ig®[Hl?Sl 7 0- 1 7 3, life 



#HB¥l 1 -3 0 8 1 5 7 

0S&4 0BRtfiliR[E]g&5 0B-?#§f££tlTl>&. 3^ 
0^5 0B©ffl#f £x^v:5'>W§6 9 8*W^fc 
g&9 OtlA^^n^o 

[0059] m KDnmomm tmmiz, zomfo^it 

D^-XA*>Fft§6 0 O^0 6©jg^'fkg§ffl^& 

§60 OtiA/D^tUSSl 0tXJ;oT->>^;Hx-h 
cD4fg©U-hT-y->yj >^$n-x^ y^J^6 1 
1, 6 12(I^^n§o ->'J7JP-M7 

M(m^ 2 o <Dtati izitmtfj 621-62 

4, 6 3 1-6 3 4d*5Eft£o 

[0 0 6 0] rnilT^VZfrm^G 2 1-6 2 4lWffi 
J<&#T& 0 , M^JtV i^;WH§ 6 3 1-6 3 4 

^JHI§6 2 1~6 2 4, 6 3 1-6 3 4 #RgttttJ:3. 

- v h i o i ~ i o 4 KA^sns, wmm\?-- v v 

10 1IJ, 0 7 \Z7*T£o\ZMl%-£nT^Z>. M<Dm%: 
h 1 0 2 - 1 0 4 fe0 7 tm-<DMl&\Z?2.i 

[0 0 6 1] @7(^-rioiI, H^mrL-^ h 1 0 
1«, ^»MM^ffiHI!^3 0, MMtUSS 7 0 , 
SS6 0, mW\Bl®8 0, ffiH[H!fSl2 0, 
®?§13 0, U-yU^jlEHSS. 1 6 0, JniL|Hj8§ 1 4 

os^wbi^i 5 otM^nti^. m7iz^-rm 
m^mm^tn^3 o /t-x hmmz h v-~y 
^m§3 5 otmnT^znmwmm.My 1 -! v$>)vm 
§6 2i, 6 3i^*A*$n?», sfe. mm^i q\z 
hm^tfmtiz>±mm\zm-3Tm\y i j v^)vm 
§621, 6 3 l^^ns. 

[0 0 6 2] ^iS©:{iM^miiI8S3 0 A*l£tl3fi 

->^m§3 5 oicttN->>^;^{cii]um§^0)g 
t^n^ cdt. n -> >tf)i<DmfflMT*mnrc 2 ^>om§ 

to 0 6 3] m^mmmmm^3 oh. hu-~>>f 
m§3 5 o**»7b&t^rt^s»<SM(B#7 0 ism 
tit*, z\<nfflm.&m&im7 0 kjioca'-^m 
-%rt*gtt-a>%ratt@5£sns. n©«ii!E»aiMM#7 

0 0KlA**ns. 56S@8S6 0tt. « 

»0M^tii[iisS3 o««tb*-ra«jR»fiiim#7 0 1 
(ciCxDT^ssfcx^ v*jhe&w§ 702 sm^-r 

5. T'f^M«l§7 0 2H JEttfttttcMltf 



wmmmm o 1 (cft^-rs^M^MiE-f -s^sfc, & 

tti £ tlfcfl^Wftffi (I HHEf -5= 

[0 0 6 4] 7 0 «, i>9)\>m^ 6 2 

1,631 zmfemmmm lt. isMiS e o s> 
T^^^^ft#7 0 3&mjrtz. mwm&soiz. m 

S2nfcf^y3?^7 0 3tf!»6 o^tti^-r 
St-/ v*JUiE£jWt7 0 2 tO^S^^HJSLT 
^^MM^iE-rs (HI l#fl8> . ffiJEtEntzTJ 

v?K^7o o^m^ns. 

[0 0 6 5] 0fr* 3 lill)2tlZ>ffimi£tltz7 : 
0 4tt, ffiBllHli&l 2 0 l/y»J*Jl 

Muoi, H6{i^-r^-r5>^s®@ssi 7 o 
icA^sns, ffiMtui^i 2 o&?>V:/'j#)iMimsgi 

6 o c^>v>xn MiE-zntz^j ~J9)vmm o 4«a 
-xhmmzb)/-->>fmn3 5 o^sm-c^-s^m 
\zmv\i}znz>a 94 s. >^j§jsiugsi 7 oi^^t 

;ws^t7 0 4#a#£*i&„ 

[0 0 6 6] fflHEHg 12011 JfiIE£ftfcx^ 

fs-^ 7 o 4 trt»T^i$sna h ( 3 5 

*65„ £©0i]T'«, |Hj-©A^fl^{'-S)^T7C)(D'f 
>/Vl/Xl/X*>Xm^-7 11-71 7*^PlH]ggl 2 
0T£f£$n3„ uyU;*Jfe»&l 3 Ote, *@PIh]8& 

1 2 o^e»aj^^ns-r>/t^xi^x*>^m^7 1 1 
~ 7 1 7 tfo&r-Zi&iisnz h u-->?mn 3 5 0 b 

ti3SoVTM/-->^m^3 5 0 ©*!§?£#->># 

;^ic^-r^o ^©iss^i/^'j^m^? 2 1 ttx 

[0 0 6 7] l^^U^Jig5fflHjgSl 6 0f±, MlE^nfcx 
f^;Wi^7 0 4£Rfo£B#P^ji@LT 1 Vf^tim^ 

7 2 l^ns*^ >^<hinR#fc^yu*a®m-^7 
£j»§i 3 o©ma{cst--sn#^^t^^u^ji@tHi 

SS 1 6 0 ttft^jiMTS. in^HgS 14 011 

;^^i/^u*aMm^-7 2 2 tu-jvtimm 2 1 i 

Z.(Dgft*mi£mMfEm 2 3 tLTHl 

[0 0 6 8] mn-®$&l 5 O«03 £|«I*£K#|j£$ttT 
V^o ffi^HSSl 5 0«> iD^®Kl 4 O^^A^Stl 

]/-->>fmn3 5 otmjhtzmz., mw-v&mm 
femmmntB^s 1 1 tbxmw-^i 5 o^&tB^s 

[0 0 6 9] 06 f^-rj;3^. 4:?£>S*M^aj:i^y 

noi-10411 -en^nffi^nn^m-^6 7 1 
~6 7 4^m^r-5= ^^aym^mMmwrnne 1 i~ 



#gfl¥l 1 - 3 0 8 1 5 7 

6 7 4H sv^i^^-y->^<j>^<^ >^T-^m 

sn-sm^HT^-So itSllIS§4 0BI1 vv--y 

^m#3 5 o^TLAct^^, 4o©m^iig«^m 

^6 7 1~6 7 4SSVi(lit!|^tT, JtS^SOgSfil 
[0 0 7 0] SW#fi-t6 9 7©fii«, o, i, 2, 

3ovi-rn^c^§. *fc, 3i^r#m^ 6 9 7 ©fit 
^-r ^ >vmm& 1 7 0 - 1 7 3 a, ii&fswfi^ 6 

9 7(Dfil75^^$n-5*TC7)P B 1. m^&gMt-^fc^fC 
^ttT&£, 5 >^SMIhI^ 17 0~17 3H 

n-^n. iiftttiar^ m 0 1 - 1 0 4tfmt>-?z>ffi 

JEZtltzrJ v^;Ms^6 8 1 - 6 8 4 £Br£l&|HiBe§ 

[0071] iw5obh mmmnme 971: 

JSCT, 4m«»ji®$nfcx^ v^JMi-516 9 1-6 9 

4©^Tn^m*ii^-r-s»o -^lt, m^nrz^^ 

S^/HW6 9 8^il^lHlSS5 0 B^Sffi^J$n-S„ ffl 

Atf. 4o©^^a^m-^6 7i~6 7 4<n*-?m 
7 i^i/ht$nn *-r$>^iis£ 
1 7 o^sffl#$ft£®@£ti£^>^;Mi#6 
9 itm^ntzy : ^^^)vm^& 9 8 ibxii^fHiss 

5 0 Bfrf,aj*r£tt3o 

[0 0 7 2] jlJR£tlfc5^>^;HB^6 9 8j&*j8Jfc£ 

ft§§90tA*^n^.o 3§iR2n£5M^JMt^6 9 

mvusntzy"* y>^)v\me 9 8 \z\$£'j><Dmfo%.mm 

[0 0 7 3] 07©k^U*^tHlS&l 3 0«> 181; 

yU^^SS&l 3 0tthU-^>^IStilElgS2 0 1, 
SiS|HlSS2 11-216, SH[Hjg§2 2 1-2 2 7Rtf 
ftl©tH]SS2 3 OTl^tl^i h7>X/N*-+l-;i/7^;i'^ 
T-fe&o ^y^gc<l:bT<>A^Xl/X*>7«m^7 
11-717 $fflV^ 0 

[0 0 7 4] b\s~ ^>^IEtg@S§2 0 1«, /Wh 
ift^n^hU-->^if 3 5 0 (ia5#!&) t 

1 1~7 1 7 oxti\znm\yX, bv—->7tmw[& 

2 0 liC«^f$nAcMx-->ym^©«^*M/-- 
>7ttn 3 5 0 B t LTSmSo 
[0 0 7 5] m&®&2 2 1-2 2 7 «, h^-->^ 
IBtiIlIgS2 0 1 ^Sffi^nS M^-->^ff#3 5 0 
BiffiMlHlSSl 2 O^SA^SttS-f >A;i/XlxX#> 
Xfi-^7 11-717 t&mW-fZ. MM-®® 2 3 0 



a. mn @k 221-227 ©swami©*^ 

7 2 1 tUTSn*0K2 3 0^6tH*Sn5. 
[0 0 7 6] 

-So 

[0 0 7 7] *©fc*, BP SK^QP SK©ck3&^ 

ffl*t«i»c«iS[»«lSS*liE-rsc:t*«-T?$*. 

M£ffiIE Lfc«©«»©ii£eig©lt«fc: £ o TfiSS 
[0 0 7 8] HC, *%H©rae^AHttftflHSttl 

mmmmmmmnmsEtztt-ziz^yyv >991 
s >y£&jrta©T, au&#flss©D->:/ , j >y^-r 

wra©-p, «»»«ii«w©fc*©M^-->^«# 

a. fct, A*-7.hfiJffl^©efeS^pItlTa&a 0 
[@S©ffl^^^] 

[@i] mi<Dmm<Dmmff>m^mmmmm^mmm 
«@K©«i«**-r^p y ^0t&s, 

[0 2] H«ft«2ttffl0»©*i«feSf:/av*BIT 
3? -So 

[0 3] SgiKOlJigSif «y i'gltSS. 

[04] ffl&4?9)\,^<0&m&*7fi'?9'[b& 

[0 5] ;X-7.hfl|^©«Wi*«-rj'<A^*-hT» 
5. 

[0 6] JB2©9ltt©«||©»&«ft»fflAttfta%M 
H(HlgS©^ ; £*-ryP-y^0Tfeao 
[07] R3£tttiP.-y h^ite^P'^STS. 

So 

[08] ^yj*4j«i5ia©*^s*r^Dy^igT» 

-5. 

[09] GMSK, HQPSK£H©ffittS& 
[010] QPSK*W0tt«»£ftSTtt*£Hiy-r 

[011] 3mriiie&8 oow^tyn-^iTS 
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•So 

[012] ^©re«^Aflttftfl£ttft@a©fli 

J&£^T:/P\y?0T*&-3„ 
[^^©tft^l 

1 0 A/DSgft@» 
11,12 A/D»Jft« 
15 ^-f 5>^3B41UK 

2 0 z/VT)V-ny\s)\,m.®m& 

2 1,22 it?>J/M^J^^g| 

3 0, 3i. 32, 33 nmmmtmm® 

3 4, 35, 36, 37 Wtm® 

4 0, 4 0 B itKHSS 

5 0, 5 0 B 3i^0K 

6 o fes®ss 

7 0 jlMEJSS 

8 o mwm^ 

81, 82, 83, 84 ?H»$ 

8 5, 8 6 iDflEgs 

9 0 igjfr^fcfg 

101, 102, 103, 104 KSttfflanyh 

1 2 0 ffiP@SS 

130 VfVXSLfmm 

1 4 o mw-MW, 

1 5 0 SJ^EIgg 

160 U7'J#jI&|!88 

170, 171, 172, 173 ^-T5>^ji®[Eli^ 

20 1 hU-=>^jE«S®ES 

2 11, 212, 213, 214, 215, 216 & 

mm® 

2 2 1, 2 2 2, 2 2 3, 2 2 4, 2 2 5, 2 2 6 m 
MB® 

230 ira^msg 

311, 312 mm®& 

321, 322, 325 

323, 32 4, 326 JjdJFS 

3 2 8 iS#@SS 

3 3 1, 3 3 2 ¥*^fc[El8§ 

3 4 0 ArctantUSS 

34 1 I/NEK 

3 5 0 M/-~>^§- 

3 5 1 x-^ft-Sf 

4 11, 4 12 iifekUI@S& 
4 13, 414 

415, 416 rnw-m^ 
4 1 7 mmm& 

6 0 0 7^-py^-X/1>h*{g^ 

6 o i mm&ft 

6 0 2 

6 11,612 i?*)Vm*% 

621, 622, 623, 624 M^Jx-f S?*JMB* 
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6 3 1, 
6 4 1, 
6 5 1, 
6 6 0 
6 6 1 
6 6 2 
6 6 3 
6 6 4 
6 7 1, 
6 8 1, 

6 9 1, 



632, 63 3, 634 
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69 2, 69 3, 694 
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